Compared with visual and acoustic signalling, olfaction has long been the poor relation in the study of animal communication, recognition of its importance being hampered by methodological limitations and our own sensory biases. This book neatly summarizes the substantial ground regained over the half-century since bombykol, the female silk moth pheromone, became the first pheromone to be characterized. Wyatt adopts a broad definition of pheromone, thus encompassing chemical cues that may not elicit specific responses or physiological changes in receivers but that none the less communicate information that influences their behaviour. This definition permits inclusion of, for example, odours involved in kin discrimination, such as those mediated by the major histocompatibility complex (MHC), and those produced as scent marks for territorial defence. The similarly catholic selection of examples from across a wide range of taxa ensures that this is a comprehensive and well-balanced account of the role of olfactory signals in behaviour across the animal kingdom.
Having been introduced to the origins and diversity of chemical signals, and constraints on their design, we then learn about the techniques and approaches used to identify pheromones and describe their effects, including chromatography and bioassays. Each of the following six chapters covers particular categories of behaviour in which odour plays a key influence. The first of these tackles sex pheromones, including those that coordinate gamete release, induce scramble competition for mates and that are used in contests over mates, before a larger section on odours involved in mate choice. Selection on these chemical signals may also contribute to reproductive isolation and speciation, and the potential for this is illustrated with research on pheromones of moths and Drosophila. The next chapter reviews aggregation and host-marking pheromones. Pheromones promote aggregations in species where individuals gain benefits from being in larger groups (Allee effects); for example, female mosquitoes are attracted by pheromones to common oviposition sites where they benefit from dilution of predation risk, while marine invertebrates depend on coordinated settlement after the larval dispersal phase for successful reproduction. Host-marking pheromones, seen in parasitic insects, help females avoid laying eggs in the same host twice, or in hosts already parasitized by others. Wyatt now turns to the use of scent marks to defend territories. Explanations for how scent marks achieve this function, how territory owners deploy their marks in an economic manner, and what information is available in marks overmarked by others, are addressed. The following chapter deals with the role of odour in kin and individual recognition, and primer pheromones that influence reproduction in social groups. The first section is rightly dominated by recognition systems in colonial insects, although mammalian examples are also discussed. The second describes the use of primer pheromones to mediate caste changes within insect colonies or to suppress reproduction in subordinates, and draws parallels between the mechanisms involved in regulation of reproduction in social insects and many mammals. Different pheromone mechanisms used by colonial insects to recruit group members for foraging and nest building are reviewed next and shown to be a key feature of their success. The final chapter to deal with specific behaviour categories reviews alarm pheromones. While many examples can be explained by kin selection, alarm pheromones are more problematic in unrelated groups and several adaptive explanations are offered.
Four more chapters cover more general aspects of pheromonal communication. The first examines mechanisms of odour perception by the brain and the behavioural and physiological responses that result. Second, mechanisms for localizing and approaching the odour source are described. The third discusses the costs of signalling incurred by interception of odour signals by eavesdroppers or by responding to deceptive mimics. Lastly, various ways in which our understanding of pheromonal communication can be applied to increase success in animal husbandry, conservation and pest management are discussed.
The final chapter contains an intriguing discussion of the role of odour in human behaviour. Recent evidence suggests that we are more influenced by odours than we previously realized, notable examples including self and kin recognition capabilities, effects on memory and mate choice, and detecting cues to ovulation. True pheromone effects include induction of menstrual synchrony in women as a response to male and female odours, although evidence for true pheromonal effects remains highly controversial (e.g. Hays 2003). The source and structure of human odour molecules is discussed, as are mechanisms of perception; there is also a section on medical and forensic uses of odour perception.
Wyatt's book is a remarkable summary of a growing and exciting field of discovery. His writing is clear, the book is fully referenced, and helpful figures and summary boxes are provided throughout. A particular strength is the concise presentation of the theoretical background to each major topic, enabling readers unfamiliar with the topic to appreciate fully how the pheromones under scrutiny have evolved. In addition, the appendices provide some basics of the molecular structure of pheromones, for those of us who struggled
